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(54)Title: NOVEL VEGF-LIKE FACTORS 



(57) Abstract 

A novel human gene having a significant homology with a VEGF-C gene which has been isolated by the PCR method with the use of 
primers designed on the basis of the sequence of EST assumed to be homologous with the C terminal part of VEGF-C which foils within the 
VEGF family; mouse and rat genes which have been isolated on the basis of the human gene isolated above; a protein encoded by the 
above-mentioned human gene which has been isolated by transfering the gene into Escherichia coli and expressing it therein. It is expected 
that the isolated protein and genes are applicable to, for example, gene therapy for VEGF-D gene coloboma, wound healing and the 
promotion of collateral vessel formation. Moreover, it is expected that VEGF-D protein inhibitors are usable as novel anticancer drugs, etc. 
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VEGF7 7* 'J-©— ^ VEGF-C©C^gB^{cffiPltt$Wr-Stlt^^nSEST 

©iHJ'J$S^ItLfc7-7^-7-*ffl^fePCR^{cJ: VEGF-Cigfc?i:«:£fc48 

foft&Bf&femttz^vmR&mmztiz. $ ^kvegf-d* >^^s©ras^ji± 
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Sfrm&VEGFUia^ 

endothelial growth factor, WT, r VEGFj tfo?& 0 ) T-&3 0 VEGFti, ift^ 

£ISt4H^T-&3(Senger,D.R.et al, Science,219:983-985(1983);Ferrara,N a 
nd Henzel,W.J. Biochem.Biophys.Res.Commun., 161 :851-858( 1989 )) 0 t rVEGFil 
8o©x*y>#££U %<D7>75 4 i/ > ■?om\,\lz £. D> 1ZK 16 

5, 189, Rmmo7^jmi?bu%mm®v7*4 7mif&i!ti, zv&m, 

mYifim*zftWA?-y%7iiTz£&mg$ftT^Z(Houck,K.k.et al. Mol. 
Endocrinol. 5,1806-1814(1991)) o £tz, VEGFWi, Efglft&ggftT'ifcaflt 
-1#6&U VEGFGDflt-l'x©^^ isVI-ftB&lzmMX&ZZttfmSZ 
ftT^S(Vries,C.D.et al. Science, 255:989-991(1992) )„ 

VEGFO^H^iiLTii, 3 ti^T*tPlGF( Placental growth factor)-?>PDGF( 
Platelet-Derived Growth Factor)^^g|^nT43t)> Mflj£ijfflJ!§tc*f U JiJI 
&MfSte£Wt£££#^£ftT^£(Maglione, D. et al. Proc. Natl. Acad. 
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Sci. U.S.A. 88, 9267-9271(1991); Betsholtz, C. et al. Nature 320, 695-6 
99(1986)) 0 £^tcgj&lc&o-*\ VEGF-B(01ofsson, B. et al. Proc. Natl. Ac 
ad. Sci. USA 93, 2576-2581(1996)), &tfVEGF-C(Lee, J. et al. Proc. Natl. 

Acad. Sci. USA 93, 1988-1992(1996); Joukov, V. et al. EMBO J. 15, 290-2 
98(1996))#i|i8t£;h,feo 

i^Z,tfi s *®£tiX^Z> 0 lot, SIS, VEGF7 7? 'J — tt, Wfflfc£rl5l^f6 

*SBW#3B\ gjft*P-^>^£*lfcVEGF7r $ V-©-o,VEGF-Ci:*^D 
^ — * 8 o 3615^ * GenBankx - 4>(DEST( Expressed sequence 

tag)&tfSTS( Sequence tagged sites){C^LT^ofco^©^ % VEGF-C©C*iga5 
# (C * ^ D i; - * M -f £ t ti £ £ ft * E ST £ H V > « L fc o ft H T\ C © £ jaj £ ^ (c 7 

v-SsaitL^'RACE^S^'RACE^T^^f^cDNA^igilgts ||LL$ 
SI L Ac cDNAOJgSIH^J *&%.L,Zti*mzm%.T * ; mtiffl Z&feLtztZZ. 
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z£mmLtzo%<Dmm&tpe>,*%w%($&. ^iifch i^d->#vegf7 

Lfcfc hVEGF^iie-TfcSK^^JUtf^y h©VEGF-Digfc^ *%.MtZ> d t 

ip*>>*&si3yuvEGF7 7^ *)-izmtz>mMte*y>vrn&&v ( m*>/ < i?M 

(3) (1) {3lBa©^>^/7M^3-Kt--5DNA, 

( 4 ) mm*3 : 2 (3 f Bi&cDDNAi: ; W 7 <J *V X T £ DNA, 

(5) (3) £fcfct (4) C:IStE©DNA£#tf^*-. 

( 6 ) ( 5 ) {zmmo^t &tttzftm&&#., 

(7) (6) izm®<Dftm&WL#-zt$m-rz>z.t*ttwi.tTz. (i)*fc<± 

(2) CKtt©*>^*H<0£g#?au 

(8) (1) £fefc* (2) CIB«©*W<*Kfc|g£r*tfi;{k 

(9) ( 1 ) ~£tz\i ( 2 ) £tm<D* >;*>7nktiL&y>7)lt(D&&%i&* 

&&t%j:®*'gts. (i) (2) £im<D?>>^niz&<£iTz><t&V!) 

(10) (9) fcffi*0#ffi£J;&Jri*3*i*. (1) (2) tffi«© ' 
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*mm*y>^W (VEGF-D) tt,VEGF-CMLfl3S)k4S|iIte&WLT*t),VE 

©P££ £ ft £ £iffjifiig#r£^ Id &D L T V ^ % z t * h fix £ t) , *&0Ji 
^3££T-&*ifcf. &fcl©£&(cJ;»K fi^ij#^ : liciam®VEGF-D©T^ yg£c7> 

lgL<MSfl)7; ^gg£ttiHK MJ^LTn *&BJ3©VEGF-D£a$r££&Q;t 

£>;£r£i: LT(±> ^^.(i^ OE-PCR (overlap extension polymerase chain react 
ion) i£(Gene 1989 77(1) P 51) tuXcDfi&ttmi t, ft£ 0 

^B^^VEGF-D^D-K-r^id^^^tge^DNAii, ffecD^lcfc^ 

t vegf-d t ®m<D&mz m r % * > n 1 w& n - k r % ona©^^ « n e> ft % 0 

«M©t rVEGF-D®4-^ □^^flk©4ti^?,Mr-5c:i:li, 

T- 6 o ft 1 X , IB?J #5 : 2 £ gBIKODNA i: / \ 4 7 y ^ XT -5 DNA * fc BJJCD 

ft£o 

VEGF-D *;*8« C *e * W < * - r - r 3 DNAtt, £9y«9 ; : 2fcSJ«© 

»v>firatt*«-r 4DHA**(ir* fc&©; w y g *w -tr~> 3 

£^-frl£, ttT©|i(l<T^5 0 E|J^ ExpressHyb SolutionT-68"CT'30#ISJ;riw\ 
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~100 o CT-2~5^^fi£t,*±T-^^rSo«fL^ExpressHyb SolutiontC^D- 

T^IQFbV W 7'jy^'->>a>*fT9. £iS©2xSSC, 0. 05% SDSigr£"e io^F^-r o 
,4{i]ffi#1-£o45 o CCD0.lxSSC,0.l% SDS&irc-3#PBm#T*.;t- h^*^? 

>©sfef^O-^Jig:TN-a-«> WT<9&a<T&So BP*>> ExpressHyb SolutionT68°C 

fc^D-:7£95 o CM00 o CT-2~5flf H 1£fiJcU *±T"&&T£o «r U>ExpressHy 
b SolutiontC7*D-y4»D^i>o rD-^fc^trj^fcAftg;?., 68°C-C-mF^^ 
^7';^if-i/3>5fif9c ^S02xSSC, 0.05% SDS^T-lO^ro, 40 
#t#T£o 50°C©0.1xSSC> 0.1% SDS«T-40^, &*l[s|jg$£m 

■ 

dna) zmMte%m^?*-izmfr&^z(D^>7#-%fe£izmxLs mmu 

Mfr * > >> g © £g £ ffl 1% e> tl h 1 * * - 1 L T l± > ft (C $| Eg it & V \ * j , 
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pGEMEX-l(Promega*LiihpEF-BOS(Nucleic Acids. Res. 1990 18(17) p5322) 
0^9 9-&&&izmubtiZo£tz^9 9-(D®A$tlZ>\ii£t LTIi^Ha 

feb. LTIix^y 9 D £tft&j6£^£ * □ - - > ^ U 

ftM-r£7Ji£&£#3MJ £ft£ 0 f#^ilfeVEGF-D^>>'^gX(i^C[)^(i,J$T 

7 9 'J > S C £ *> nl^T-fe So 
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Agtll, ZAP&£) Zm^tzcmh^jy? V-£ftSSU £*l£LB-T#D-X± 

tf^^>7^;i/ x &a<^ti:GST*>/^g£©iiu^>;^gfcUT*i8!{U ift 

Dyr-^ >^}£j (Skolnik EY, Margolis B, Mohammadi M, Lowenstein E, Fis 
cher R, Drepps A, Ullrich A, and Schlessinger J (1991)Cloning of PI3 kin 
ase-associated p85 utilizing a novel method for expression/cloning of ta 
rget proteins for receptor tyrosine kinases. Cell 65, 83-90) lz£*) ffl$l? 

> #S£ggT- § £ ) rtwo/\ -4 -7 »J y Y > X ^ A j ( TMATCHMARKER Two-Hybrid Sy 
stemj , rMammalian MATCHMAKER Two-Hybrid Assay Kitj , THATCHMAKER One-Hy 
brid Systemj (^Tti^clontechttlSK THybriZAP Two-Hybrid Vector System 
j (stratagenettSgK r Dalton S, and Treisman R (l992)Characterizati 
on of SAP-l, a protein recruited by serum response factor to the c-fos s 
erum response element. Cell 68, 597-6l2j ) iz'&uMWitZZb 

^w^n*©*,©, &tz mmmin t> t < itm^nxmm t tz * © * « ^ 



WO 98/02543 



8 



PCT/JP97/024S6 



ytZfife (Yamasaki K.Taga T.Hirata Y.Yawata H,Kavanishi Y.Seed B.Tanig 
uchi T.Hirano T.Kishimoto T(1988)Cloning and expression of human interle 
ukin-6(BSF-2/IFN beta2) receptor. Science, 241:825-828 N Fukunaga R.Ishizaka 
-Ikeda E.Seto Y.Nagata S(1990)Expression cloning of a receptor for murin 
e granulocyte colony-stimulating factor. Cell, 61, 341-350) tcj; bm^itZZ 

cDNA-7 -i >)—%X>7 t)-->71rZ>Z.tlZ&'0^ $»^>;^Ii:^ 

Z)l-7v hZm^tzZZ (Wrighton NC; Farrell FX; Chang R 

; Kashyap AK; Barbone FP; Mulcahy LS; Johnson DL; Barrett RW; Jolliffe LK 
; Dower WJ., Small peptides as potent mimetics of the protein hormone er 
ythropoietin, Science (UNITED STATES) Jul 26 1996, 273 p458-64 v Verdine 
GL., The combinatorial chemistry of nature. Nature (ENGLAND) Nov 7 1996, 
384 pll-13s Hogan JC Jr., Directed combinatorial chemistry. Nature (ENGL 
AND) Nov 7 1996 , 384 pl7-9) D*$giy§©* >/^M{c^f Zfc&toZZ 

*mmmi-\><Dmm& t u-ttt <* e> VEGF-Diaa^ $VEGF-Djte^^«^ 
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VEGF-D&te^XttMfc^©;' >^"fe >X iZ^Xt £ fifct UTtt, 
V - A & 7 =r J*? 4 >l 7 m ft if # M £ ffl V> ?, ft 3 o 

x y £ 'f * 8 ft £ £ £ o T [*) lz 9 A t 3 £ & # £ S> ft £ o m u *> ft 3 i * 
# - iz li , ^ C $Mtt * ^ # . pAdexl cw-^pZ I Pneo ft £© ^ * * - ffiUMt: $> £ „ 

£ e> ft £ © jp J ffl i£ £ L T ii , VEGF-D * > ^ * K ©MJBefcftffl £ * Jffl t T 

,vegf-d* w^ft^©^"^* h^jiij^^.gijWfSS^fSii. fea^ttii 

lfo$MJMS©jiJfil$ fttJfcfflf S £ VEGF-D* * RCi/WM^ > * -7 h 
fflnfc£Sfcfc«fctK VEGF-D^^mt3«fc^>^©s^ir{3jt&ffl-ri,^i:^#^f> 

ftSo 

SHix VEGF-D&e^, £iST££k u-=Lyy\zm\^tzTv 4 t-©H8 

0 2li, EST (H24828) tVEGF-Ci:©:P ^$IE?y©it&£^Tim:fc£o 
H3ti> VEGF-Djfi<K^ilN Cft£T-K&££ft£VEGF:7 r ^ 'J-^^fSii 
fc^ i: © 7 ^ ; ^ifi^J © It & £ * * 0 T* & £ o 
ia4ali > VEGF-D©iES7kti^P >v h^^-nat'fe^o EI4bfci\ VEGF-D©vy^;U 
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*i<5&©T-fci:&^o 

c nmm i ] tfasta& tc j; s * * p »>• - & # 

VEGF-C©C»(B.j(3«-rs r B R3P{Balbiani ring 3 protein) U f- hj fcft 
6tta3>-b>^|B««t: WNKELDENTCQCVC (idW^:3) j fclUEft 
fctftfrU Genbankfr-*^-;* ( 1996^ 29 Bl/t) *©£EST&tfSTSiS#i£ 
TFASTA& (Pearson and Lipman. Proc. Natl. Acad. Sci. USA 85; 2444-2448(1 
988)) X-tmLtzo fc*£ttfcUtT©*©*ffi^fc (& 1 ) 0 



Sequences : 
Symbols: 
Word Size: 

Gap creation penalty: 
Gap extension penalty: 



392,210 

135,585,305 
2 

12.0 
4.0 



C©3>*>^BW*D-|tr*i:#*6*i*EST(Acce88ifli No 
.H24828)*JU,*fcLfc 0 c®G9Vtt r T he WashU-Merck EST Projects , T I 

»**lfcEST0— ^^l^clGT^^W-atT^fco 3© 
m**iz*f>!zme TUniGenej fcJ:*****?* fc, H-Jtfi?ft*oEST 

C<DEST«d«»±S-(f5fl [T64149, H24780, H24633, H248 
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* 

28, T64277 (1996.3. m&.) ] &M$tiZ^ZZ t&mWLtzo Z.V>*>h, T642 
77£T64149, H24828tH24780li* tl?tim-Z o->©5' t2' HWm&H: 
TfctK ZOPa-XD'Oy-h-y-J mo MT:$)r>tz (II). 

H24828©S6£'J£* : ED ^-©liiofrofc:? W^ffBWJtz^IR-f & 

iix C*iS©104T^y^$:D-KLT^?.c:J:^M$iifco ccd7S ^glEBI 

^VEGF-C©Se^J^M^T^^>i:104T^ yS?*28i@<OT^ yi?*s-StLTi3l3 (2 

7%) , Lfrbi/Zrj >^7u ^?n<Dffimm%£mmteTi;&tf 

ti&R C X D H V > £ L EST ( H24828 ) ® £$| % g 1 5 ' RACE ffl © 7* =y << v - &tf 3' R 
ACEflJ©77>f v— (5'RACEffl : 5'-AGGGATGGGGAACTTGGAACGCTGAAT-3' (E5!l#^:4 
K 3'RACEffl : 5' -GATCTMTCCAGCACCCCAAAAACTGC-3' (ia?iJ#^:5))^ISItL/i (M 
1) o t ^W^3I5CD^'JA 4 RNA5^e>Mlu¥SI^$:ffl^^T^ -*«cDNA*£»au $ 
^OfAj*JgtCT^7 , ^-cDNA$:*g^^-&fccDNAT-feS TMarathon-Ready c 
DNA.Lung (Clontech#.S£) j fctSSfcU ±1177^7-^7^7^-77^ 
v-T-fc-SAP-177^7- (5' -CCATCCTAATACGACTCACTATAGGGC-3' ( E8Hf ^ : 6 ) ) 
(01) ^ffi^T, PCR£fTofc<, _tIB7^7*-cDNA|*l£(i, Ty??- 

77-fx'-AP-mt>*AP-2)!)5/N^7ijyW7-rS^^??<£-r-5o PCRtt, 94°CT1 
7>©£!LJlgL 94*CT*30fj\ 72°CT-4^©M*5-b"-< 94°CT:30&\ 
70 o CT*4#©J((lJI£51M?;K ^F^t, 94°Cf20^ 68°CT-4t>©M$25-9-^ >? 
)l(D^X'n^tzo Itztz U Taqtf 0 *zr—Vb LT% ""Advantage KlenTaq P 
olymerase Mixj ©ttt> rjaKaRa Ex Taqj (^@jg^) MM©My7 
T-^fflUfce ] ZO&ms VMtZ'MO. **i-?*U.5KIk 0.9Kb©Krft#ig£ 
£*ife 0 Cin£IST)t£\ TpCR-Direct Cloning System (ClontechM) j s r p 
CR-TRAP Cloning System (GenHunterftgg) j x l~PT7Blue-T vector (Novag 
enttHO j fcffl^Ts ^ti^ti^D-n>^Lfco fc*>\ 5'RACEKrM"^ <" p CR-Di 
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rectvectorj fc*n-n>^*aj&fc: ttx r 5 » -CTGGTTCGGCCCAGAACTTGGAACGCTG 
AATCA-3'(IB?tJ#^:7)j % RV r 5* -CTCGCTCGCCCACTAATACGACTCACTATAGG-3' ( §2?iJ 

TABI PRISM Dye Terminator Cycle Sequencing Ready Reaction Kit with Am 
plitaq DNA Polymerase FSj&tf r 37 7 A D na Sequencer (ABItt^) j fcffl^TD 



NAie?'J£&&L£o fcfc, ^^^_ rt(D7 - 5 ^ Y _ (5'-AATT 

AACCCTCACTAAAGGG-3' (8E«*f:9h 5' -CCAGGGTTTTCCCAGTCACGAC-3' (IB^'JS^: 1 
0 ) ) M>\ AP-2 7-^v-(5' -ACTCACTATAGGGCTCGAGCGGC-3' ( BE*Wf : 1 1 ) ) , £ £> 



m.2 



SQl ( iE^JS^ : 12 ) 5' -AAGTCTGGAGACC TGCT- 3' 

SQ2( : 13) 5' -CAGCAGGTCTCCAGACT-3' 

SQ3( 8H#J#^ : 14) 5' -CGCACCCAAGGAATGGA-3' 

SQ4( Wm*5- : 15 ) 5' -TGACACCTGGCCATTCCA-3' 

SQ5( : 16 ) 5* -CATCAGATGGTAGTTCAT-3' 

SQ6 ( mvmn : 1 7) 5' -ATGCTGAGCGAGAGTCCATA-3 ' 

SQ7( K8[#9 : 18) 5 1 -CACTAGGTTTGCGGCAACTT-3 1 

SQ8( $m%^ : 19) 5' -GCTGTTGGCAAGCACTTACA-3' 

SQ9(^iJ#^:20) 5' -GATCCATCCAGATCCCTGAA-3 ' 

SQ10(IE?iJ#^:21) 5' -CAGATCAGGGCTGCTTCTA-3' 



* d -_ > y u ^5' mom i . 5kb©»rM- 1 3' momt. $K><DmK<D&m&\ z& 
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□ - h* L-5 Sitfe^T-feofe (ffi*ij#*f : l&tfiE?iJ#^ : 2) «, Genbank^-*^ 
-X(3^il^tiT^fcSESTiE?iJi:©«S:Elltz^-ro ffe©VEGF 77? *)-tT 

sgr^afe^-efeacttfua&frii&ofc (03) • 03*© thsvegfj b 

N t h© rvEGFj £JgU fHSVEGF-Dj > «"HSVEGF-Cj , r HSVEGF-B j teu t h 
VEGF©*^ D^'T'fe?) t h r VEGF-D j , t h TVEGF-Cj , t h r VEGF-Bj 
*ftffifo ^^tw, THSPDGF-Aj lit h® r PDGF-Aj , THSPDGF-Bj lith® r 
PDGF-Bj % i"HSPlGF2j (it YO rpiGF2j *Zti?tlt%-r a £tz. (X#$ftfciE 
?iJ£G&£T'*Lfco VEGF-Dtt, 4H?*Flt4U#> KfcLT^D-xv^Sftfc 

VEGF-Ci:i?5VNi-^oi;-$^LTV%i>c:i:^?)x Flt4£<ttfci/-fe7'£-l;:*f-f £ 

i^7Ktl7"0'y h (EI4a) N Stfvon Heijne®^ffi(von Heijne G, Nucleic Ac 
ids Res. 14, 4683-4690(1986))T~>^;i^r^ \< Wtii Z t (1214b 

VEGF-C $f,&57Dt«r> > * Utltt* ifc £ £#x £ 4l* • 

rpCR-Direct vectorj +C*^bD-=>^*iifcS*'(lfll'M-i t)\ EcoRVt £ 
oT«JDtii^*i5^lkbpoeT)t$ [a-"P] dCTPlc<fc DfltttU 7"D-ri:tTffl 
^fco ffiffltt rR e ady-to Go DNA labelling beads(Pharmaciatt^)j £8H^7 
y^lx-T^^ T-i£tct Dffofco r Multiple Tissue Northern(MTN )Blot-Huin 
anj x r Human I I j <. r Hunan Fetalj % RXf r Human Cell linej (Clontechtt 
12) fcffll^ TExpressHyb Hybridization Solution (ClontechttSO j ^T-^te 
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it ? ( 5 1 £ ± & £ j£ n 0 r- $> % £ % c, ft fc o 
[sfe§li0J5] *H®CJ;3VEGF-D*>^»®l8g| 

2oW7^ •* 5 ' - TCCAGATCTTTTGC6GCAACTTTCTATGACAT-3' (i2?<J#^:22)j 
, r 5'-CAGGTCGACTCAAACAGGCACTAATTCAGGTAC-3'(l2jnj#^:23)j ££)&U fc h 

vegf cmkOTi ymm^^ism^mt^m^mmbtzo mmtzm 

KPQE42 (QIAGEimSlO t ("ligation kit 1 1 j («*4tK) ^m^X^Ltz 
o ff^tlfcT-^^^ K£*JHSSG19003[pREP4] (QIAGENM) t«AU £ft£ 
^l^^if? »5^fi£L*:75;U H (pQE42-BS3) ZMtRLtz* 7?** KpQE 
42-BS3£XS§®BL21 (InvitrogenttSJO t«AL, lOOmg/loe* ij > (ftltffl 
7>^iJ>thU^A, iflfeHJtttH) ZlStsl BrothT-lOmltg^L, «n*tr 
UOL Broth 200ilfcttBLfc o 37«C-C1.5B#|ffltt*» % IPTG£3iM£fc.5 J: -5 tci# 

ftftftjATdecarc-csttiBiMufc. mu^k r QIAexpress TypeII kit 

j <D7u Yu-)\,£.®\\ Ni-NTA£7AT*>/^ff£*§l!iLfco 
[^Sfi#« 6 ] AHIC £ aDHFR-VEGF-Di&&* £ H©$gJl 

t h VEGF cDNA©T^yS?89#B*>f,181#itffli-rS^$^K60iJ5i:|SIi;7- 

BaiHIfcSallTMLfcr^;** K P QE40 (QIAGENtt«) t Higation kit IIj ( 
^ffiigaiSl) *«V^Ttt*Lfc. f#£*lfc77;u K«*msG19003[pREP4] ( 
QIAGENttU) fc*AU 5«Lfcr5^5 K ( P QE40-BS 

3) fcilftLfco 77** r*pQE40-BS3£*jl@BL21 (InvitrogenttU) t|AL 

, 100ng/l© y > <iilMJ7*>^>y>^hij,>A N iHj&KKttisi) 

L Broth? 10mli£#U **l£ffL^L Broth 200ml (cttgLfco 37°CT-1.5B#P^tg 
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tz'&. TQiAexpress Typell kitj <D7*D r a—Jl/lcflEK Ni-NTA*7 AT'DHFR- 
VEGF-D»£*W<****|»Lfc. 

mmm7] v^xvegf-d cdna®^d-^>^ 

•"Mouse lung 5' -stretch cDNA libraryj (ClontecfcM)£1.5xlO i pfu$£2§: Ltz 
THybond-N+j (Amershan)#g!l)7 4 ;u * H 20cm x 22cm )£2# ft!!} btz 0 *$50ng© 
human VEGF-D©PvuIIB"Ttf-£ TReady-To-Go DNA Labelling Beads(-dCTP)j (Phar 
maciattl!i)T-a"P-dCTP(AiBershaiDai!i)T-»Lt*)©$:7'P-7'i: UT r Expre 
ssHyb Hybridization Solutionj (ClontechttlM)£^68 c C*>£55 8 C^©7'-7 i> 

x> h^-r ^uy^-fe*-->3>$2B#p^fTofc 0 2xssc, o.osx SDSSfflv^^ja-c 

10#R'J4E7^;i/*-£&#Lfc&<).lxSS(\ 0. 1% SDS£^45°CT-3#F ( 3ft#L£ 

0 r HyperFilm MPj (Amersham#M)hii*&ifeK£ffl^7 ;i/^-=&-80j^T— Dfcgft 
Lfco tf^TM 7*70 — >li|5U£t-&0©7 7 y-^>7*£fT^#-7o — > 
iC^aiUfco #i48Lfc^A7*DNAIi7l/-r^^-b— hJtPf) TqiagEN Lambda MAX 

1 Kitj (Qiage^m)^m^xmmLtco J >V- hDNA^EcoRlT'ta^.'tiLpUCll 
8 EcoRI/BAP (Takaratt^){c-y-77D-->7tfc^ABI377^-^r>-9— (Perki 
n ElmerM )t:<fc t) i2?ij £ L <, f#£>tifc7 o-xd-5 *>S£-f 32ffig©7 □ 
->^e,vri7^VEGF-D©±^*n-h'-r5cDNA^W«|^tfeo v«77VEGF-D cDN 

[%Mm 8 ] 7«n VEGF-D cDNACD 7 P -- > 7* 

fRat lung lambda ZAP II vector j (StratageneaSS)£1.5xl0 1 pfug^Lfe r 
Hybond-N+j (Amershamtt$})7 -f ;U7-(20cmx22cm)$:2WI^ Ltz a ^Jl^gOmo 
use VEGF-D cDNA©l-782bp»rK£ rR ea dy-To-Go DNA Labelling Beads(-dCTP)j 
(PhannaciaM)T-a"P-dCTP(Amershamttli)T*^Lfe%©^7D-7i; LT r 
ExpressHyb Hybridization Solutionj (Clontech#g0£ffl^68"Cyb i £55 4 C'\©7* 
7i/x> h/W 7'J7*>f -*i-^3>*2^F^ffofco 2xSSC, 0.05% SDS£flH^. 
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■■C10*B4H7***-*ftfrLfc«0.1iSSC, 0.1% SD8ftJfllt45-C?5ftnftft 
Ltzo THyperFilm MPj (/taershaatm)b®®m*ft^7 4 ;b * - £ -80jg T— nfc 

->t*ilfc. ^ttLfc^^y-f r^D->ttE.coli SOLAR(StratagenettM) 
£ ^ - 7 7 - is ExAss i st ( Stratagenett!!! ) £ ffl u T pB 1 uescr ipfslfl t) {ti L L 
fc&ABI377^-*>?-(Perkin El.er*J:t!{)tz J; », ttffESItftg Lfc. 

7* h VEGF-D cMAk#*6*i*iS3(UTtt*ofca« % Hfta K>*«A,TH 

^ D -->^^^*^^C^^©cDNA^^Sfeto(C r M arathon- 
Ready rat kidney cDNAj (ClontechttBOST^ri,- HIL5' 7^4 v- tgct 
GCCACTCTGTCTGTAAA(KW«:26)j fc3» r G GGTAGTG6GCAACAGTGACAGCA 
A(l2*tj#^:27)j ftfltvCM*C15* 55«C30» % 72-C2t}£40@£-»)£TPCR* L 
Jto ^e>tifc»rM-$:pGEM-T vector(promegattS!i){cit7*7 D — - >y Lfe& % AB 
I377«>-^>^-(Perkin Elmer*til)t < t»3iB^j$^Lfc„ ^©|g* N 7.^ 
VE6F-DOC*«(»»*#tr^D->-c*ofc. /7-?A^U^if-i, 3 > t 
f#fe^D->i:PCRTf#fc^P->©^^^c ) 7-y HEGF-D<J[);£££&£Lfco & 

**?!Ef ?^ G ^ fc ** & »Htt«"i**«f«a^Wl^H (VEGF-D) * 

«tv*oae^*»#K$nfc. vegf-di^ «4«»fc*»«jEiirftjto*ir"k«it" 

«»«<DJB*C*n*LTV**fc%*&*ia. **«!©»e*BU VEGF-Digfc* 
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mmmBf&i&m, ^^utmrn^mmomm^nut^^ 3^ vegf-d* 
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( 2 ) &BJl©£ifr : Sf^VEGFtiH^ 
( 3 ) : C1-8 02PCT 

( 4 ) : 
(5) &mB : 

a*s ¥-i$.8*mmmm i 8 5 2 1 6 ^ 

(7) <Ift0 : 1 9 9 6*f 78 1 5 B 
( 8 ) mma®. : 2 7 

m&m^ : i 

iB*ijGD££ : 354 
r*Dv- : iHjt 

£®J& : t MHomo sapiens) 
ftHaofflSJl rJffiUung) 

Met Tyr Arg Glu Trp Val Val Val Asn Val Phe Met Met Leu Tyr Val 
1 5 10 15 

Gin Leu Val Gin Gly Ser Ser Asn Glu His Gly Pro Val Lys Arg Ser 

20 25 30 

Ser Gin Ser Thr Leu Glu Arg Ser Glu Gin Gin He Arg Ala Ala Ser 
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35 



40 



45 



Ser Leu Glu Glu Leu Leu Arg lie Thr His Ser Glu Asp Trp Lys Leu 



50 



55 



60 



Trp Arg Cys Arg Leu Arg Leu Lys Ser Phe Thr Ser Met Asp Ser Arg 



65 



70 



75 



80 



Ser Ala Ser His Arg Ser Thr Arg Phe Ala Ala Thr Phe Tyr Asp He 



85 



90 



95 



Glu Thr Leu Lys Val He Asp Glu Glu Trp Gin Arg Thr Gin Cys Ser 



100 



105 



110 



Pro Arg Glu Thr Cys Val Glu Val Ala Ser Glu Leu Gly Lys Ser Thr 



115 



120 



125 



Asn Thr Phe Phe Lys Pro Pro Cys Val Asn Val Phe Arg Cys Gly Gly 



130 



135 



140 



Cys Cys Asn Glu Glu Ser Leu He Cys Met Asn Thr Ser Thr Ser Tyr 



145 



150 



155 



160 



He Ser Lys Gin Leu Phe Glu He Ser Val Pro Leu Thr Ser Val Pro 



165 



170 



175 



Glu Leu Val Pro Val Lys Val Ala Asn His Thr Gly Cys Lys Cys Leu 



180 



185 



190 



Pro Thr Ala Pro Arg His Pro Tyr Ser He He Arg Arg Ser lie Gin 



195 



200 



205 



He Pro Glu Glu Asp Arg Cys Ser His Ser Lys Lys Leu Cys Pro He 



210 



215 



220 



Asp Met Leu Trp Asp Ser Asn Lys Cys Lys Cys Val Leu Gin Glu Glu 



225 



230 



235 



240 



Asn Pro Leu Ala Gly Thr Glu Asp His Ser His Leu Gin Glu Pro Ala 
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24 5 250 255 

Leu Cys Gly Pro His Met Met Phe Asp Glu Asp Arg Cys Glu Cys Val 

260 265 270 

Cys Lys Thr Pro Cys Pro Lys Asp Leu lie Gin His Pro Lys Asn Cys 

27 5 280 285 

Ser Cys Phe Glu Cys Lys Glu Ser Leu Glu Thr Cys Cys Gin Lys His 

290 295 300 

Lys Leu Phe His Pro Asp Thr Cys Ser Cys Glu Asp Arg Cys Pro Phe 
305 310 315 320 

His Thr Arg Pro Cys Ala Ser Gly Lys Thr Ala Cys Ala Lys His Cys 

325 330 335 

Arg Phe Pro Lys Glu Lys Arg Ala Ala Gin Gly Pro His Ser Arg Lys 

340 345 350 

Asn Pro 



E*J#^ :2 
IB?'J0fi£ : 2004 

mmom : mm 

i 

. I 

: cDNA to mRNA 

mm 

i 

: t h (Homo sapiens) 
&m*£T%tt : CDS 
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: 403 .. 1464 



CCAGCTTTCT GTARCTGTAA GCATTGGTGG 


CCACACCACC 


TCCTTACAAA 


GCAACTAGAA 


60 


CCTGCGGCAT ACATTGGAGA GATTTTTTTA 


ATTTTCTGGA 


CAYGAAGTAA 


ATTTAGAGTG 


120 


CTTTCYAATT TCAGGTAGAA GACATGTCCA 


CCTTCTGATT 


ATTTTTGGAG 


AACATTTTGA 


180 


TTTTTTTCAT CTCTCTCTCC CCACCCCTAA 


GATTGTGCAA 


AAAAAGCGTA 


CCTTGCCTAA 


240 


TTGAAATAAT TTCATTGGAT TTTGATCAGA 


ACTGATCATT 


TGGTTTTCTG 


TGTGAAGTTT 


300 


TGAGGTTTCA AACTTTCCTT CTGGAGAATG 


CCTTTTGAAA 


CAATTTTCTC 


TAGCTGCCTG 


360 


ATGTCAACTG CTTAGTAATC AGTGGATATT 


GAAATATTCA 


AA ATG TAC 


AGA GAG 


414 






Met Tyr 
1 


Arg Glu 





TGG GTA GTG GTG AAT GTT TTC ATG ATG TTG TAC GTC CAG CTG GTG CAG 462 

Trp Val Val Val Asn Val Phe Met Met Leu Tyr Val Gin Leu Val Gin 

5 10 15 20 

GGC TCC AGT AAT GAA CAT GGA CCA GTG AAG CGA TCA TCT CAG TCC ACA 510 

Gly Ser Ser Asn Glu His Gly Pro Val Lys Arg Ser Ser Gin Ser Thr 

25 30 35 

TTG GAA CGA TCT GAA CAG CAG ATC AGG GCT GCT TCT AGT TTG GAG GAA 558 
Leu Glu Arg Ser Glu Gin Gin He Arg Ala Ala Ser Ser Leu Glu Glu 

40 45 50 

CTA CTT CGA ATT ACT CAC TCT GAG GAC TGG AAG CTG TGG AGA TGC AGG 606 
Leu Leu Arg He Thr His Ser Glu Asp Trp Lys Leu Trp Arg Cys Arg 

55 60 65 

CTG AGG CTC AAA AGT TTT ACC AGT ATG GAC TCT CGC TCA GCA TCC CAT 654 
Leu Arg Leu Lys Ser Phe Thr Ser Met Asp Ser Arg Ser Ala Ser His 
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70 



75 



80 



CGG TCC ACT AGG TTT GCG GCA ACT TTC TAT GAC ATT GAA ACA CTA AAA 702 
Arg Ser Thr Arg Phe Ala Ala Thr Phe Tyr Asp lie Glu Thr Leu Lys 



85 



90 



95 



100 



GTT ATA GAT GAA GAA TGG CAA AGA ACT CAG TGC AGC CCT AGA GAA ACG 750 
Val He Asp Glu Glu Trp Gin Arg Thr Gin Cys Ser Pro Arg Glu Thr 



105 



110 



115 



TGC GTG GAG GTG GCC AGT GAG CTG GGG AAG AGT ACC AAC ACA TTC TTC 798 
Cys Val Glu Val Ala Ser Glu Leu Gly Lys Ser Thr Asn Thr Phe Phe 



120 



125 



130 



AAG CCC CCT TGT GTG AAC GTG TTC CGA TGT GGT GGC TGT TGC AAT GAA 846 
Lys Pro Pro Cys Val Asn Val Phe Arg Cys Gly Gly Cys Cys Asn Glu 



135 



140 



145 



GAG AGC CTT ATC TGT ATG AAC ACC AGC ACC TCG TAC ATT TCC AAA CAG 894 
Glu Ser Leu He Cys Met Asn Thr Ser Thr Ser Tyr He Ser Lys Gin 



150 



155 



160 



CTC TTT GAG ATA TCA GTG CCT TTG ACA TCA GTA CCT GAA TTA GTG CCT 942 
Leu Phe Glu He Ser Val Pro Leu Thr Ser Val Pro Glu Leu Val Pro 



165 



170 



175 



180 



GTT AAA GTT GCC AAT CAT ACA GGT TGT AAG TGC TTG CCA ACA GCC CCC 
Val Lys Val Ala Asn His Thr Gly Cys Lys Cys Leu Pro Thr Ala Pro 



185 



190 



195 



200 



205 



210 



990 



CGC CAT CCA TAC TCA ATT ATC AGA AGA TCC ATC CAG ATC CCT GAA GAA 1038 
Arg His Pro Tyr Ser He He Arg Arg Ser He Gin He Pro Glu Glu 



GAT CGC TGT TCC CAT TCC AAG AAA CTC TGT CCT ATT GAC ATG CTA TGG 1086 
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Asp Arg Cys Ser His Ser Lys Lys Leu Cys Pro He Asp Met Leu Trp 

215 220 225 

GAT AGC AAC AAA TGT AAA TGT GTT TTG CAG GAG GAA AAT CCA CTT GCT 1134 
Asp Ser Asn Lys Cys Lys Cys Val Leu Gin Glu Glu Asn Pro Leu Ala 

230 235 240 

GGA ACA GAA GAC CAC TCT CAT CTC CAG GAA CCA GCT CTC TGT GGG CCA 1182 
Gly Thr Glu Asp His Ser His Leu Gin Glu Pro Ala Leu Cys Gly Pro 
245 250 255 260 

CAC ATG ATG TTT GAC GAA GAT CGT TGC GAG TGT GTC TGT AAA ACA CCA 1230 
His Met Met Phe Asp Glu Asp Arg Cys Glu Cys Val Cys Lys Thr Pro 

265 270 275 

TGT CCC AAA GAT CTA ATC CAG CAC CCC AAA AAC TGC AGT TGC TTT GAG 1278 
Cys Pro Lys Asp Leu He Gin His Pro Lys Asn Cys Ser Cys Phe Glu 

280 285 290 

TGC AAA GAA AGT CTG GAG ACC TGC TGC CAG AAG CAC AAG CTA TTT CAC 1326 
Cys Lys Glu Ser Leu Glu Thr Cys Cys Gin Lys His Lys Leu Phe His 

295 300 305 

CCA GAC ACC TGC AGC TGT GAG GAC AGA TGC CCC TTT CAT ACC AGA CCA 1374 
Pro Asp Thr Cys Ser Cys Glu Asp Arg Cys Pro Phe His Thr Arg Pro 

310 315 320 

TGT GCA AGT GGC AAA ACA GCA TGT GCA AAG CAT TGC CGC TTT CCA AAG 1422 
Cys Ala Ser Gly Lys Thr Ala Cys Ala Lys His Cys Arg Phe Pro Lys 

i 

325 330 335 340 

GAG AAA AGG GCT GCC CAG GGG CCC CAC AGC CGA AAG AAT CCT 1464 
Glu Lys Arg Ala Ala Gin Gly Pro His Ser Arg Lys Asn Pro 

345 350 
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TGATTCAGCG 


TTCCAAGTTC 


CCCATCCCTG 


TCATTTTTAA CAGCATGCTG CTTTGCCAAG 


1524 


TTGCTGTCAC 


TGTTTTTTTC 


CCAGGTGTTA 


AAAAAAAAAT CCATTTTACA CAGCACCACA 


1584 


GTGAATCCAG 


ACCAACCHC 


CATTCACACC 


AGCTAAGGAG TCCCTGGTTC ATTGATGGAT 


1644 


GTCTTCTAGC 


TGCAGATGCC 


TCTGCGCACC 


AAGGAATGGA GAGGAGGGGA CCCATGTAAT 


1704 


PPTTTTRTTT 

llllulll 


AfiTTTTP.TTT 


TTfiTTTTTTP 

UullllllU 


OfOAATGAGA AAGGTGTGCT GGTCATGGAA 


1764 


TGGCAGGTGT 


CATATGACTG 


ATTACTCAGA 


GCAGATGAGG AAAACTGTAG TCTCTGAGTC 


1824 


CTTTGCTAAT 


CGCAACTCTT 


GTGAATTATT 


CTGATTCTTT TTTATGCAGA ATTTGATTCG 


1884 


TATGATCAGT 


ACTGACTTTC 


TGATTACTGT 


CCAGCTTATA GTCTTCCAGT TTAATGAACT 


1944 


ACCATCTGAT 


GTTTCATATT 


TAAGTGTATT 


TAAAGAAAAT AAACACCATT ATTCAAGTCT 


2004 




: 3 










: 16 










: 7 k ;m 










: mm®. 



















Cys Gly Pro Asn Lys Glu Leu Asp Glu Asn Thr Cys Gin Cys Val Cys 
15 10 15 

IS^JS^ : 4 
i2#J©ft£ : 27 

* * 

mo®. : -*« 
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AGGGATGGGG AACTTGGAAC GCTGAAT j 

mm^ : 5 

im<D&£ : 27 

mo®. : 

h-Xvi?- -.MM®. 

GATCTAATCC AGCACCCCAA AAACTGC 2 

mvmn 6 

ffi*J©g<* : 27 

&w®m : MS? 

: -*a 

l^'J©TO o-fiJcDNA 

CCATCCTAAT ACGACTCACT ATAGGGC 2 

K5U« : 7 
U?iJ©g£ : 33 

i2?'j©^ : mm 
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CTGGTTCGGC CCAGAACTTG GAACGCTGAA TCA 
IB0J#^ : 8 

mmo&z : 32 

mwnm : mm 
hxav- -.mm®. 

CTCGCTCGCC CACTAATACG ACTCACTATA GG 

%Wm^ : 9 
ffi^J©M^ : 20 

: -fcffi 

AATTAACCCT CACTAAAGGG 

KW#* : 10 

: 22 

wmom : 
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CCAGGGTTTT CCCAGTCACG AC 
«i!?'J#^ : 11 

imcom : 

K5y©S3S :flfe©&& afiKDNA 

ACTCACTATA GGGCTCGAGC GGC 

ie?'J#^ : 12 
fi^ij©^^ : 17 

K9J©$! : ttS 

mom. : 

AAGTCTGGAG ACCTGCT 

12?y#^ : 13 
IH#]©ft£ : 17 
Uai©S! : 
ffi<D$L : -*H 
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CAGCAGGTCT CCAGACT 



IdfllM : 14 
Mm<DM.$ : 17 

se5>j©32 : mm 

mom. : *gi 

CGCACCCAAG GAATGGA 

I2?'J#^ : 15 
ifi?iJ<£>M£ : 18 

: -*ffi 
TGACACCTGG CCATTCCA 



K8I#^ : 16 
E8l®g£ : 18 
B8IQ9! : «EK 
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mo& : -*m 
mm 

CATCAGATGG TAGTTCAT i 



m&m^ : 17 

i2?'J©g£ : 20 

ftmnm : \m. 
mo®. : 

mwmm. -.momm ^dna 

ATGCTGAGCG AGAGTCCATA 



mm^ : 18 

ia?ij©££ : 20 

ia?y©^ : mm 

CACTAGGTTT GCGGCAACTT 



IH^J#^ : 19 
$WKD&£ : 20 
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ffi<D& : 

htfD*- -.mm®. 

£810«« rffeO^K £fi&DNA 
£31 

GCTGTTGGCA AGCACTTACA 



20 



£8I#? : 20 
id?'J©^^ : 20 

mqcDm : mm 

GATCCATCCA GATCCCTGAA 



20 



ebi#* 21 

IE?iJ©£<* : 19 

■ 

En 

CAGATCAGGG CTGCTTCTA 



19 



£*!#§ : 22 
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: 32 

mi<D$t : mm 
mo®. : -#ts 

ffltowm -.mote® smmk 

TCCAGATCTT TTGCGGCAAC TTTCTATGAC AT 32 

SciJnj*^ : 23 
ia5'J©fi£ : 33 

tmom : mm 
mom. : -*m 

SWI©li« :ffe©M £fi£DNA 
E8I 

CAGGTCGACT CAAACAGGCA CTAATTCAGG TAC 33 

ia?'J#*f : 24 

: 1581 

s*u©s! : mm 
mom : -*« 

BfflCDW®. : cDNA to mRNA 

:/»(lung) 



WO 98/02S43 PCT/JP97/02456 

32 



ftSJtfc surtax :cds 

#&<ftg : 96.. 1169 
KM 

TTCCGGGCTT TGCTGGAGAA TGCCTTTTGC AACACTTTTC AGTAGCTGCC TGGAAACAAC 60 
TGCTTAGTCA TCGGTAGACA TTTAAAATAT TCAAA ATG TAT GGA GAA TGG GGA 113 

Met Tyr Gly Glu Trp Gly 
1 5 

ATG GGG AAT ATC CTC ATG ATG TTC CAT GTG TAC TTG GTG CAG GGC TTC 161 
Met Gly Asn lie Leu Met Met Phe His Val Tyr Leu Val Gin Gly Phe 

10 15 20 

AGG AGC GAA CAT GGA CCA GTG AAG GAT TTT TCT TTT GAG CGA TCA TCC 209 
Arg Ser Glu His Gly Pro Val Lys Asp Phe Ser Phe Glu Arg Ser Ser 

25 30 35 

CGG TCC ATG TTG GAA CGA TCT GAA CAA CAG ATC CGA GCA GCT TCT AGT 257 
Arg Ser Met Leu Glu Arg Ser Glu Gin Gin lie Arg Ala Ala Ser Ser 

40 45 50 

TTG GAG GAG TTG CTG CAA ATC GCG CAC TCT GAG GAC TGG AAG CTG TGG 305 
Leu Glu Glu Leu Leu Gin He Ala His Ser Glu Asp Trp Lys Leu Trp 
55 60 65 70 

CGA TGC CGG TTG AAG CTC AAA AGT CTT GCC AGT ATG GAC TCA CGC TCA 353 
Arg Cys Arg Leu Lys Leu Lys Ser Leu Ala Ser Met Asp Ser Arg Ser 

75 80 85 

GCA TCC CAT CGC TCC ACC AGA TTT GCG GCA ACT TTC TAT GAC ACT GAA 401 
Ala Ser His Arg Ser Thr Arg Phe Ala Ala Thr Phe Tyr Asp Thr Glu 
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90 95 100 

ACA CTA AAA GTT ATA GAT GAA GAA TGG CAG AGG ACC CAA TGC AGC CCT 449 
Thr Leu Lys Val He Asp Glu Glu Trp Gin Arg Thr Gin Cys Ser Pro 

105 110 115 

AGA GAG ACA TGC GTA GAA GTC GCC AGT GAG CTG GGG AAG ACA ACC AAC 497 
Arg Glu Thr Cys Val Glu Val Ala Ser Glu Leu Gly Lys Thr Thr Asn 

120 125 130 

ACA TTC TTC AAG CCC CCC TGT GTA AAT GTC TTC CGG TGT GGA GGC TGC 545 
Thr Phe Phe Lys Pro Pro Cys Val Asn Val Phe Arg Cys Gly Gly Cys 
135 140 145 150 

TGC AAC GAA GAG GGT GTG ATG TGT ATG AAC ACA AGC ACC TCC TAC ATC 593 
Cys Asn Glu Glu Gly Val Met Cys Met Asn Thr Ser Thr Ser Tyr He 

155 160 165 

TCC AAA CAG CTC TTT GAG ATA TCA GTG CCT CTG ACA TCA GTG CCC GAG 641 
Ser Lys Gin Leu Phe Glu He Ser Val Pro Leu Thr Ser Val Pro Glu 

170 175 180 

TTA GTG CCT GTT AAA ATT GCC AAC CAT ACG GGT TGT AAG TGC TTG CCC 689 
Leu Val Pro Val Lys He Ala Asn His Thr Gly Cys Lys Cys Leu Pro 

185 190 195 

ACG GGC CCC CGC CAT CCT TAC TCA ATT ATC AGA AGA TCC ATT CAG ACC 737 
Thr Gly Pro Arg His Pro Tyr Ser He He Arg Arg Ser He Gin Thr 

200 205 210 

CCA GAA GAA GAT GAA TGT CCT CAT TCC AAG AAA CTC TGT CCT ATT GAC 785 
Pro Glu Glu Asp Glu Cys Pro His Ser Lys Lys Leu Cys Pro lie Asp 
215 220 225 230 

ATG CTG TGG GAT AAC ACC AAA TGT AAA TGT GTT TTG CAA GAC GAG ACT 833 
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Met Leu Trp Asp Asn Thr Lys Cys Lys Cys Val Leu Gin Asp Glu Thr 

235 240 245 

CCA CTG CCT GGG ACA GAA GAC CAC TCT TAC CTC CAG GAA CCC ACT CTC 881 
Pro Leu Pro Gly Thr Glu Asp His Ser Tyr Leu Gin Glu Pro Thr Leu 

250 255 260 

TGT GGA CCG CAC ATG ACG TTT GAT GAA GAT CGC TGT GAG TGC GTC TGT 929 
Cys Gly Pro His Met Thr Phe Asp Glu Asp Arg Cys Glu Cys Val Cys 

265 270 275 

AAA GCA CCA TGT CCG GGA GAT CTC ATT CAG CAC CCG GAA AAC TGC AGT 977 
Lys Ala Pro Cys Pro Gly Asp Leu He Gin His Pro Glu Asn Cys Ser 

280 285 290 

TGC TTT GAG TGC AAA GAA AGT CTG GAG AGC TGC TGC CAA AAG CAC AAG 1025 
Cys Phe Glu Cys Lys Glu Ser Leu Glu Ser Cys Cys Gin Lys His Lys 
295 300 305 310 

ATT TTT CAC CCA GAC ACC TGC AGC TGT GAG GAC AGA TGT CCT TTT CAC 1073 
He Phe His Pro Asp Thr Cys Ser Cys Glu Asp Arg Cys Pro Phe His 

315 320 325 

ACC AGA ACA TGT GCA AGT AGA AAG CCA GCC TGT GGA AAG CAC TGG CGC 1121 
Thr Arg Thr Cys Ala Ser Arg Lys Pro Ala Cys Gly Lys His Trp Arg 

330 335 340 

TTT CCA AAG GAG ACA AGG GCC CAG GGA CTC TAC AGC CAG GAG AAC CCT 1169 
Phe Pro Lys Glu Thr Arg Ala Gin Gly Leu Tyr Ser Gin Glu Asn Pro 

* 

345 350 355 

TGATTCAACT TCCTTTCAAG TCCCCCCATC TCTGTCATTT TAAACAGCTC ACTGCTTTGT 1229 
CAAGTTGCTG TCACTGTTGC CCACTACCCC TGCCCCCCCC CCCCCCCGCC TCCAGGTGTT 1289 
AGAAAAGTTG ATTTGACCTA GTGTCATGGT AAAGCCACAT TTCCATGCAA TGGCGGCTAG 1349 
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GTGATTCCCC AGTTCACTGA CAAATGACTT GTAGCTTCAA ATGTCTTTGC GCCATCANCA 1409 

CTCAAAAAGG AAGGGGTCTG AAGAACCCCT TGTTTGATAA ATAAAAACAG GTGCCTGAAA 1469 

CAAAATATTA GGTGCCACTC GATTGGGTCC CTCGGGCTGG CCAAATTCCA AGGGCAATGC 1529 

TCCTGAATTT ATTGTGCCCC TTCCTTAATG CGGAATTTCC TTTTGTTTGA TT 1581 

wm*$ : 25 

&!#l©gc* : 1491 
®M<DW : tm 
m<D& : 
h^oy- : 

fij»J®lia : cDNA to mRNA 

mm 

:M(lung) 

ft&£2|-fga^ :CDS 
: 270.. 1247 
tt***£Lfc35fi* :E 

GCCACCTCTT GATTATTTGT GCAGCGGGAA ACTTTGAAAT AGTTTTCATC TCTTTCTCCC 60 

ATACTAAGAT TGTGTGTGGC CGTGGGGGAG TCCTTGACTA ACTCAAGTCA TTTCATTGGA 120 

TTTTGATTAC AACTGATCAT GTGATATTTT TTTCCATGTA AAGTTTTGGG GCTTCAAACT 180 

TTGCTTCTGG AGAATGCCTT TTGCAACACT TTTCAGTAGC TGCCTGGAAA CAACTGCTTA 240 

GCCATCAGTG GACATTTGAA ATATTCAAA ATG TAT GGA GAG TGG GCC GCA GTG 293 

Met Tyr Gly Glu Trp Ala Ala Val 
1 5 
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AAT ATT CTC ATG ATG TCC TAT 6TG TAC CTG GTG CAG GGC TTC AGT ATT 341 
Asn He Leu Met Met Ser Tyr Val Tyr Leu Val Gin Gly Phe Ser He 

10 15 20 

GAA CAC CGA GCA GTG AAG GAT GTT TCT CTT GAG CGA TCA TCC CGG TCT 389 
Glu His Arg Ala Val Lys Asp Val Ser Leu Glu Arg Ser Ser Arg Ser 
25 30 35 40 

GTG TTG GAA CGT TCT GAA CAA CAG ATC CGC GCG GCT TCT ACT TTG GAA 437 
Val Leu Glu Arg Ser Glu Gin Gin He Arg Ala Ala Ser Thr Leu Glu 

45 50 55 

GAG TTG CTG CAA GTC GCA CAC TCT GAG GAC TGG AAG CTG TGG CGG TGC 485 
Glu Leu Leu Gin Val Ala His Ser Glu Asp Trp Lys Leu Trp Arg Cys 

60 65 70 

CGG TTG AAG CTT AAA AGT CTT GCC AAT GTG GAC TCG CGC TCA ACA TCC 533 
Arg Leu Lys Leu Lys Ser Leu Ala Asn Val Asp Ser Arg Ser Thr Ser 

7 5 80 85 

CAT CGC TCC ACC AGA TTT GCG GCA ACT TTC TAT GAT ACT GAA ACA CTA 581 
His Arg Ser Thr Arg Phe Ala Ala Thr Phe Tyr Asp Thr Glu Thr Leu 

90 95 100 

AAA GTT ATA GAT GAA GAA TGG CAG AGG ACC CAA TGC AGC CCT AGA GAG 629 
Lys Val lie Asp Glu Glu Trp Gin Arg Thr Gin Cys Ser Pro Arg Glu 
105 HO ii5 I2Q 

ACA TGC GTA GAA GTC GCC AGT GAG CTG GGG AAG ACA ACC AAC ACA TTT 677 
Thr Cys Val Glu Val Ala Ser Glu Leu Gly Lys Thr Thr Asn Thr Phe 

125 130 135 

TTC AAG CCC CCT TGT GTA AAT GTC TTC CGG TGT GGA GGA TGC TGC AAT 725 
Phe Lys Pro Pro Cys Val Asn Val Phe Arg Cys Gly Gly Cys Cys Asn 
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140 145 150 

GAA GAG AGC GTG ATG TGT ATG AAC ACA AGC ACC TCC TAC ATC TCC AAA 773 
Glu Glu Ser Val Met Cys Met Asn Thr Ser Thr Ser Tyr lie Ser Lys 

155 160 165 

CAG CTC TTT GAG ATA TCA GTG CCT CTG ACA TCA GTG CCC GAG TTA GTG 821 
Gin Leu Phe Glu He Ser Val Pro Leu Thr Ser Val Pro Glu Leu Val 

170 175 180 

CCT GTT AAA ATT GCC AAC CAT ACG GGT TGT AAG TGT TTG CCC ACG GGC 869 
Pro Val Lys He Ala Asn His Thr Gly Cys Lys Cys Leu Pro Thr Gly 
185 190 195 200 

CCC CGG CAT CCT TAT TCA ATT ATC AGA AGA TCC ATT CAG ATC CCA GAA 917 
Pro Arg His Pro Tyr Ser He He Arg Arg Ser He Gin He Pro Glu 

205 210 215 

GAA GAT CAA TGT CCT CAT TCC AAG AAA CTC TGT CCT GTT GAC ATG CTG 965 
Glu Asp Gin Cys Pro His Ser Lys Lys Leu Cys Pro Val Asp Met Leu 

220 225 230 

TGG GAT AAC ACC AAA TGT AAA TGT GTT TTA CAA GAT GAG AAT CCA CTG 1013 
Trp Asp Asn Thr Lys Cys Lys Cys Val Leu Gin Asp Glu Asn Pro Leu 

235 240 245 

CCT GGG ACA GAA GAC CAC TCT TAC CTC CAG GAA CCC GCT CTC TGT GGA 1061 
Pro Gly Thr Glu Asp His Ser Tyr Leu Gin Glu Pro Ala Leu" Cys Gly 

250 255 260 

CCA CAC ATG ATG TTT GAT GAA GAT CGC TGC GAG TGT GTC TGT AAA GCA 1109 
Pro His Met Met Phe Asp Glu Asp Arg Cys Glu Cys Val Cys Lys Ala 
265 270 275 280 

CCA TGT CCT GGA GAT CTC ATT CAG CAC CCG GAA AAC TGC ACT TGC TTT 1157 
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Pro Cys Pro Gly Asp Leu He Gin His Pro Glu Asn Cys Ser Cys Phe 

285 290 295 

GAA TGC AAA GAA ACT CTG GAA AGC TGT TGC CAA AAG CAC AAG ATG TTT 1205 
Glu Cys Lys Glu Ser Leu Glu Ser Cys Cys Gin Lys His Lys Met Phe 

3 °0 305 310 

CAC CCT GAC ACC TGC AGA TCA ATG GTC TTT TCA CTG TCC CCT 1247 
His Pro Asp Thr Cys Arg Ser Met Val Phe Ser Leu Ser Pro 

315 320 325 

TAATTTGGTT TACTGGTGAC ATTTAAAGGA CATACTAACC TGATTTATTG GGGCTCTTTT 1307 
CTCTCAGGGC CCAAGCACAC TCTTAAAGGA ACACAGACGT TTGGCCTCTA AGAAATACAT 1367 
GGAAGTATTA TAGAGTGATG ATTAAATTGT CTTCTTGTTT CAAACAGGGT CTCATGATTA 1427 
CAGACCCGTA TTGCCATGCC TGCCGTCATG CTATCATGAG CGGAAAAGAA TCACTGGCAT 1487 
TTAA 

1491 

imm^ : 26 
iB^'JCD^^ : 20 

Mwom -.mm 
mm 

GCTGCGAGTG TGTCTGTAAA 

20 



E&fim^ : 27 
EElOg* : 25 
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a2?'j©*t3g -.mom® ^j&dna 

GGGTAGTGGG CAACAGTGAC AGCAA 
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